The effect of simvastatin on chemotactic capability of SDF-1α and the promotion of bone regeneration.
The purpose of this study was to investigate the cooperative effects of simvastatin (SIM) and stromal cell-derived factor-1α (SDF-1α) on the osteogenic and migration capabilities of mesenchymal stem cells (MSCs), and construct a cell-free bone tissue engineering system comprising SIM, SDF-1α and scaffold. We found that 0.2 μm SIM significantly increased alkaline phosphatase activity (P < 0.05) of mouse bone marrow MSCs with no inhibition of cell proliferation, and enhanced the chemotactic capability of SDF-1α (P < 0.05). Next, we constructed a novel cell-free bone tissue engineering system using PLGA loaded with SIM and SDF-1α, and applied it in critical-sized calvarial defects in mice. New bone formation in the defect was evaluated by micro-CT, HE staining and immunohistochemistry. The results showed that PLGA loaded with SIM and SDF-1α promoted bone regeneration significantly more than controls. We investigated possible mechanisms, and showed that SDF-1α combined with SIM increased MSC migration and homing in vivo, promoted angiogenesis and enhanced the expression of BMP-2 in newly-formed bone tissue. In conclusion, SIM enhanced the chemotactic capability of SDF-1α and the cell-free bone tissue engineering system composed of SIM, SDF-1α and scaffold promoted bone regeneration in mouse critical-sized calvarial defects.